SYNOPSIS The antibiotic resistance of Staphylococcus aureus isolated in Bristol from primary skin sepsis and nasal carriers outside hospital was recorded between 1949 and 1969. The proportion of penicillinase-forming strains rose to about 60% but resistance to other antibiotics remained uncommon except for a peak about 1957, due to the spread of multiresistant phage-type 80 staphylococci. Reasons are discussed for the failure of other multiresistant staphylococci to increase outside hospital.
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Recently isolated strains from inside and outside hospital were tested with sulphonamide and trimethoprim. All were sensitive to trimethoprim but 5 % of non-hospital strains and 40 % of hospital strains were resistant to sulphonamide. It is suggested that sulphonamide-resistant staphylococcal infections should not be treated with sulphonamide-trimethoprim mixtures because of the risk of breeding trimethoprim-resistant strains.
Most hospital staphylococci have been resistant to penicillin for a long time and many have become resistant to other antibiotics also. The incidence of penicillin resistance among staphylococci isolated outside hospitals has increased much more slowly but recent reports show that half or more of these strains are now penicillinase producers (Fallon, 1968; Price, O'Grady, Shooter, and Weaver, 1968) . The incidence of resistance to other drugs among nonhospital staphylococci has been less fully documented, but experience in Bristol and elsewhere suggests that it is still low (Price et al, 1968) .
In this paper we record changes in antibiotic resistance of coagulase-positive staphylococci isolated from the non-hospital population of Bristol between 1949 and 1969 Oxoid sensitivity test agar with 7-5% lysed horse blood; and with methicillin discs (10, g) on nutrient agar at 30°C (Annear, 1968) or for a few strains salt agar (Churcher, 1968) . Hospital strains from various lesions, isolated during the same period, were tested similarly.
Results
The level of penicillin resistance stayed below 5% until 1952 then rose to 12% by 1955 ( Figure) . (Several years previously most hospital strains were already penicillin-resistant (Clarke, Dalgleish, and Gillespie, 1952 ) and many were multiresistant.) Changes in the drlug resistance ofStaphylococcus aureus in a non-hospitalpopulation during a 20-year period 45 Resistance to other antibiotics in addition to penicillin (multiresistance) was first observed in lesion strains after 1954 and rose sharply to a peak of 16% in 1957. All but one of the multiresistant strains examined during this period belonged to phage type 80 and were resistant to penicillin, streptomycin, and tetracycline. Similar strains had recently caused much sepsis among inpatients in Bristol. Many infections also occurred in patients after discharge from hospital and in their close contacts, and were treated in the casualty department (Gillespie and Alder, 1957; Corner, Crowther, and Eades, 1960) . The percentage of multiresistant strains among nasal isolates rose more slowly but by 1967 it became equal to the proportion in lesion strains which by then had fallen below 10% (Figure) .
The resistance to several antibiotics of recently isolated hospital and non-hospital staphylococci in 4 Bristol is shown in Table I . Although the number of strains tested is small, it seems that methicillin resistance is still uncommon, even in hospital.
In Hospital Outside Hospital resistance to the other drug. Table II shows that these considerations apply to staphylococci. None were resistant to trimethoprim but 40 % of the hospital strains and 5% of the non-hospital ones were sulphonamide-resistant.
Discussion
Most staphylococci isolated from the general population of Bristol now produce penicillinase. The proportion of penicillinase-producing strains is apparently even greater in some other centres, for example, Glasgow (Fallon, 1968) . But it is not certain how many strains form enough penicillinase to render infections clinically resistant to treatment with large doses of benzylpenicillin. Richmond, Parker, Jevons, and John (1964) found that the ability to form large amounts of penicillinase was closely associated with resistance to other antibiotics. Such strains are uncommon outside hospital (Price et al, 1968 (1969, personal communication) reports similar findings in Glasgow. The difference cannot be explained by differences in the proportions of the several antibiotics used inside and outside hospital but may be due to genetic changes that accompany the acquisi-D. J. Goldie, V. G. Alder, and W. A. Gillespie tion of drug resistance by staphylococci. These changes may be disadvantageous to resistant organisms outside hospital where they seldom come into contact with antibiotics. Carriage of some of the plasmids mediating penicillinase production diminishes the growth of staphylococcal colonies (Richmond, 1968) . Some multiresistant staphylococci belonging to phage group III do not colonize noses as efficiently as other staphylococci (Thompson and Gillespie, 1958) . Lacey, Alder and Gillespie (1970) found that group III strains, many of which were multiresistant and commonly found in hospital, were killed by desiccation more quickly than other strains. Hence although they flourish in moist and infected lesions in hospital they may not survive well in the nostrils and dry skin of healthy people outside. It should be noted, however, that Jessen, Rosendal, Billow, Faber, and Eriksen (1969) report a recent increase of staphylococci resistant to drugs other than penicillin in bacteraemia contracted outside hospital in Denmark. Strains from other nonhospital sources in Denmark did not show a similar increase.
The value of sulphonamide with trimethoprim in treating staphylococcal sepsis has not yet been fully assessed, but the existence of a few sulphonamideresistant staphylococci outside hospital, and a large number in hospital, argues the need for caution in treating staphylococcal infections until the sensitivity of the organism to both drugs has been ascertained. Widespread use of the combination to treat infections by sulphonamide-resistant staphylococci, or other infections in carriers of such staphylococci, might provoke the development of resistance to trimethoprim. As always, new drugs should be employed judiciously, especially against staphylococci which so often before have developed resistance to other agents.
